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(57) Abstract 

A hydroxamic acid derivative represented by general formula (1) and a medicinal preparation containing the 
same, having the effect of suppressing smooth muscle fiber growth and being usable as a vascular wall thickening 
preventive, a post-PTCA restenosis preventive, and even an antiarterosclerotic agent. In said formula, R' represents 
phenyl, aryloxyphenyl or a group represented by general formula (2) (wherein R 3 represents aryl or arylalkvl of which 
the alkyl group has 1 to 4 carbon atoms); L represents Ct-Cs alkylene, C2-C8 alkenylene, -(CHbU-O- (wherein m is 
an integer of 0 to 4), or -CO-; n represents an integer of 0 or 1; R 2 represents hydrogen, C1-C4 alkyl, or arylalkyl of 
which the alkyl group has 1 to 4 carbon atoms; and M represents hydrogen, alkoyl, alkoxycarbonyl or a medicinally 
acceptable cation. 
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*->*7;w*:-;i') -^'J^^-» — N— (l-7x-;nfW -4- (3 
25 _ h^>>7xy^i/) Xf->j;U) ^>X7; K (1. 5 2 g. 100%) 
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(jj) N-ru w^l±±lzjiz LlzZ*fiikfE±Zk2 - 4 - (3- (4 

N _ ( (N-t e r t -^h*^^*-^) -^'J>/;l/t^-» -N- (1- 
5 7x-Kf;P) -4- (3- (4-> ^'>7x; + i/) X^U^) ^VX7 

« Kd.Og, 1. 6ibo1) ©ttft^^UV (8ml) mmz^ *»Ts 48H»#* 
ISCTl^Ufco Rrt>*©*»*«EB*UTH TiS5& (19) 

K:*©*lii*^U T12©ttK**"*"BWfl:£tt (4 6 Omg. 5 1%) *»A: 0 

Mp : 1 5 3-1 5 5*C 
10 'H-NMR (6 0MHz, DMSO-dj) 6 : 1. 6 (3 H, d, J = 6. 9Hz) . 

3. 8 (3H,s), 3. 9-4. 2 (2H.m) . 5. 5 (lH.q, J=6. 9Hz) . 

6.7-8. 0 (19H,m) 




(19) 



(H«iflll4) 

N _ b Ko^->-N-^^-4- (4- 

20 4 - ( (4_ KU/10 t°^"5 AO ^;10 tt^SO* 

(1.22g, 2. 7 3mmol> tN.N-^yf M>;VA7; K (0. 2 lml, 12. 
, / . 7 3 mmol) (Dmt* ( 1 4 ml) ^i:MTT^ibt+t U/K0.52 

lml. 16.0mmol) *«TU 2*HBa»U N->f;VbKo 
^i/7i (0. 4 6g, 5. 4 6mmol) t h U ^JVT 5 > (2. 2 8ml, 

25 1 6.3 8mmol) Of t Ko75V (1 5ml) -tK (3ml) ig&CiSTU 
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t 

7-r-K:{*U *^f-UV*tfJH^«k*)TI33S;-(2 0) U T 

5 E©ttK*^"J"^fElB#©lWfl:#fc (0. 81g. 6 2.3X)*ftfc, 
Mp : 104-106^ 

iH-NMR (6 0MHz, DMSO-d 8 ) 6 : 2. 3 7 C8H. b s) . 3.2 5 
(3H. s) , 3. 4 9 (2H. s) . 4. 3 1 (1H, s) . 7. 0.-7. 7 (1 5 
H.m) . 1 0. 0 (1H. s) 

10 

0 



CI 




(20) 



N-fcKo^-N- (1 -7 ^-;V^A0 -4- ( (4- (4-»pp< 

o*^T5^1I««*ffl^*Binttltlt«14©^l^bTTES (21) £ 
Mp : 175-177^ 

*H-NMR (4 0 0MHz, DMSO-d 6 ) 5:1.51 (3H,d, J = 6.8 
0Hz) . 2. 1 0-2. 7 0 (8H,m) . 3.48 (2H.s) , 4.31 (1H. 
s) , 5. 7 4 (1H. q. J = 6. 8 0Hz) . 7. 0 0-7. 7 0 (20H,m), 
25 9. 8 1 (lH.bs) 
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(21) 



5 (Hlfcm6) 

N-bKp*»>-N- ( 1 -7x-^xfjV) - 4 - ( (4- 

4 _ ( (4 _ (4-^D^XkPJ;V) tr-*? /I/) tt^&I? 
llftx.T 4 - ( (4- KU/W h"<5 ^-;V) y^/lO 55 

;P) t Fu**Ti i4Mtt*ffl^*Ja*tt*itm 4©^ICi!6DTTIBS; (2 

Mp : 157-158^ 

'H-NMR (4 0 0MHz, CDC1 8 ) 5:1.62 ( 3 H, d , J = 7 . 0 2 Hz) 
15 , 2. 3 4-2. 5 7 (8H,m) . 3. 5 2 (2H, s) . 4. 2 2 (lH.s). 
5.6 4 (lH.bs) . 7. 14-7.40 (18H.m) , 9.29 (lH,bs) 




(22) 



a«M117> 

N-y-tr h^j/-N->f vfnVfr-A- ( (4- 
;W) h'^5^-=-^) >Lf2k2 vj>±it2Li Kg>£fiS 
N-^f-^h Ko + ->7>: rcft*.TN—f V^PtVVh Ko*^TS 

25 >«K«*ffl^«a^l«*«140^Kmi:Tl8aU^N-THrh#-2/-N 
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->f v7 , ok , ;v-4- ( (4- \£+<?*J— AO > 

i/>i-l*T5. K (4 7 5 g. 0.9 4 2) ©MyfU> (10ml) gft 
twJt^Tx MTCfe^t h 'JiW ^ > (0.158 ml, 1.1 3mmol) . t£ 
-ffcTHz^A (0. 7 3 7ml, 1.0 4mmol) £*nx. 1 B#FE3fi# bAio RfS&lwiFl? 

-UttU 1%^ *y-*-*PP**A*ttB»J:*>TIBS (23) K*08t 
fcfcjjsU TE©ttR*^-r*tt©SW©^«B (0. 8 1 6 2. 3%) 

Ale 

i 

10 l H — NMR (6 0MBz, CDC Is) 8 : 1.40 (6H, d,J = 6.6 0Hz) , 
1. 9 0-2. 9 8 (8H,m) . 2. 2 4 (3H, s) . 3. 4 8 (2H. s) . 4. 
18 (lH. s) . 4. 4 5-5. 18 (lH.m) , 6.5 7 (1H. d. J = 15. 
4Hz) , 6.85-7.75 (13H,m) . 7.72 ( 1 H, d, 1 5. 7 Hz) 




(23) 



CI 



(3ttfcW18) 

N-b Kp^-N-^A- 4- ( (4- (2-^ h^>7*-A) h°^7 
i:^t4- ( (4- (2-^ h*->7z^) hT^5^— AO **A0 V^Bt 

wt^m^^si^tmmmiAo^mK^txT^, (2 4) k*o«js**u- 

25 Mp : 154-1 5 5^ 
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»H-NMR (6 OHHz, DMSO-d 6 ) 6 : 2.4 — 2.7 (8H,m) , 3. 
2 C3H, s) . 3. 5 (2H. s), 3. 75 (3H, s) , 6. 8-7. 7 (10 
H.m) . 9. 9 (1H. s) 

(HWJ19) 

N - b Kp^->-N->^;1/~4- ( (4- (2-^ f^->7x^) 

4 _ ( ( 4 _ (4-^nt3^>Xt F'Jyi/) tf^9«— >U) *f>l/) 
Kttx.T4- (2- (4- (2-^ h*f7x-W .fcWS>-/10 xh^-» 
»:H*«*^*Ja*l*3ISlfc«l 4©^»rmDTTIBa; (2 5) C^©^at* 

'H-NMR (6 0HHz, CDC Is) 5: 2.7-3.3 (lOH.m) , 3.3 
7 (3H. s) . 3. 8 5 (3H. s) . 4.15 (2H, t. J=6Hz) .6.7- 
*7. 7 (lOH.m) 

0 

(HWJ2 0) 

N-bKo^v'-N- ( 1 -7 * =-fr J- -4- ( (4- 
7 x •=•;!/) ^7v?^.;l/) -»tA7; KO&EE 

25 (a) N-^f^i'-N- (l-7x-Mf^) -4-»/U«K*^ 
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15 
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i/>tA7; K (0.8gs 2mmol) 1 1 - (2-^ + ^7*^1') J? 
> (t».4 1gx 2. lmmol) tl-xf;K3- (3 - <J* I J ?v 
fc/UtfiM' ^ K*ttfc£ (0. 3 8g. 2mmol) ©igfl:^L/> (1 0ml) 

eskt&# u^o km*m^ f - \s vmmmtr 

^l/>i§HiiIi#«k 5N- / 0^t+ > >-N- (l-7x-;Vif/W -4- ( 
(4- (2-^ h+'>7a-;v) tf*9 J*-^) #;i/7t-:-;K> K (0 

. 6 6 5 7%) ^?ifco 
10 (b) na©N— 0*^***>-N- (l-7x-^xf;« -4- ( (4 
- (2-> ht>>7xi;l/) tf^5 5>— AO #yl/*K— A) i/>tA7; K£ (0. 
6 6 gx 1. lnmol) 0*£<by (1 0ml) MTT'l. 0M=igft 

(3mU 3mnol) £*TU lSi:t!lj$Ufc„ 

0. ^-/uHMt^l/^fclMaJ^Teit (26) 
U TEOttlfcfe^ttttOBWfl:^* (0. 5 1 g. 9 1%) *ntio 
1 H — NMR (60MHz, CDC 1,) 5 : 1. 65 (3H. d. J = 7Hz) , 2. 
20 5-3. 2 (4H,m) , 3. 3-4. 0 (4H.m) . 3. 9 (3H, s) , 5. 8 5 
(1H, q, J = 7 Hz) , 6. 6-7. 7 5 (1 5H,m) 




(26) 



25 
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(mmn 21) 

N-t KP»->~N- (l-7x^xf;i/) -4- ( U-^^b'^ 

5 m^Z 2 0 ©#£lwip UTTI25$ (27) ic-?:©«tii£^ U T§2 
©ft© 1 Hft£.*l*I«t Ufc 0 

iH-NMR (6 0MHz. CDC 1 s) 8 : 1. 6 3 (3H. d, J = 7Hz) . 2. 
1 8-2. 6 (4H,m) . 3. 6-3. 7 5 (6H.m) . 5. 9 (1H, q, J = 7 
Hz) . 6. 6-7. 7 1(1 6H.m) 

o 

(#**) 

15 (a ) p -f;M;i/i^f;l/x^f;l/ (15g. 0. lmmol) ©E^fcUc^ 
(5 0 Onl) ^lcN-^D*n/N^m-r S K (1 9. 6 g. 0.1 lmol) *5«k 
VMmifrO*/* » (2.6 6g. 0.0 1 lmol) ^^8 0 < CTl^Sl^b 

luis© u b u ( 2 o . 6 «i. 0.1 2moi) 1 3 

0 , £-e3B#lffl¥St#brt:o Rf&«JwftK^f-^iP^ **sJ:CHWWMl:**hy 

nfc«**^u*y^^o^b^57>f-icftu mt**i'yfe\hmft&*)4 

25 - (i;ib^i/t>x*'J;^f^) 3cISi>^^ (22. 7 g, 79. 
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3%) *Sfco 

(40 6 0%7K^b^-hU^A (0.43g. 1 0. 8mmol) ON, N- 
f;^M7; K (5 0ml) *ttlC«irF* *#TK:fclvr 4 - (^^^ 
^U) SJBIMM f^i^r^ (3. 0 9 g, 10. 8mmol) ©N. N 
-i?^W^A7$ K»**an*.fc. 3- (4-> ^7x;^) ^vX 
7;l/xh F (1. 8 9b1, 9mmol) t*L MT 5 N?IH«# Ufco KJGtt 

iC7K^iax.> B«x^^-caajb*:tft. ft«ttfc*rtf*A**ftT«fe*U ft 
*WTr*->*AT<fc»ft. »ft*ftEE«*LT4- (3- (4-^ h*^?*- 
y*i/) -xf-UAO f^x*^ (2. 0 5g, 6 5. 7%) *»fco 

(c) MEOxxf* (2.05g. 5.6 9nmol) ©y^y-^ (2 8ml) 
2ft3E*ft^b ^ (12.2 7ml, 2 4.5mmol) <h7K (5ml) £ 
in;U 6 0tT«^Ue c©a*»**WBET«»U 7K£Uu*-6 N-HC 1 
'HJ:»)eai*«rtt»S^ %affe«»*H*TIBai (2 8) K*©*fc&*^U TIB 
©ttK*^-*-4- (3- C4-* h + -X*-UA0 SifK (1. 

9 4g. 9 8.4%) 
Mp : >3 o cx: 

iH-NMR (6 0MHz, DMSO-de) 5:3.77 (3H,s), 6.62 — 
8.06 (14H,m) 



fr&+«¥JtftJi«R?>tilU lmm 2 ©«J^HU^ 2 5ciWi75^3 (=> 
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>y&.W Izteb-DVs 1 0%Mm&'£t!Du lbecco modi f i 
ed" eagle medium (J£TFDMEM£:B§"3" : BtK?±^) 2~ 
3iIFe93 7°C 9 5^.0 2 +5%C0 2 ©^#T{wT-r >^a.^<-^--C^S tfc 0 

n1±$!D ^#trDMEM4i-e^U hir^-TS 3-4 Bli:3i 

10 0 0 /zlDMEM©UJ£-C3i*IUrt:o *- hgU ftJb 

ttBOftbfcb Ka**A«SI»»ttDMSOK»j»l*x 1 0 %M+DME 
MICJ:e)*"riOO«C»IRU $e»{ClO%Hll?»+DMEM-C2 0fi&lw^b 

15 fc e o 2 o o o «&*«?tt»***±iB*frT©aeia»wjSiiin u 4 emu u 

T 

25 fKtim-jfco -r*:*)^ *»w^^wii«i««wospaijBffliao*si©* 
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mmm. 




5 0%mmm (moi) 
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«S*&fTo fcft*. *HBI§©^^ft©LD5ottli^-r*i*> 1 0 0 0mg/kg£i±-e 



BNSDOCID: <WO. 



0513264A1_1_> 



WO 95/13264 PCT/JP94/01870 

-28- 



15 



(1) 

OM 



yu^rjil/^ - (CH 2 ) »-0- (mttx 0 £ 12 1 ~ 4 <D$g$fc) N -C0-£ 



R 3 — N s N— (2) 



C2) iH*©$gffl (1) EiJOt Kn*lfAKR«|c#:^SbT<i:5EI5«3Wo 



BNSDOCID: <WO. 



9513264A1.I..> 



INTERNATIONAL SEARCH REPORT 



International application No. 

PCT/JP94/01870 



A. CLASSIFICATION OF SUBJECT MATTER 

Int. CI 6 C07C259/10, 259/06, C07D213/42, 295/155, 307/52, 
A61K31/185, 31/34, 31/44, 31/495 
According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum document* tion searched (classification system followed by classification symbols) 

Int. C1 B C07C259/00, C07D213/00, 295/00, 307/00, 
A61K31/00 



Documentation searched other than minimum documentation id the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of dau base and, where practicable, search terms used) 
CAS ONLINE 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to daim No. 



J. Med. Chem., Vol.32, No. 8 (1989), 
Fu Chin Huang, et al (Differential effects of 
a series of hydroxamic acid derivatives on 
5-lipoxygenase and cyclooxygenase from 
neutrophils and 12 -lipoxygenase from platelets 
and their in vivo effects on inflammation 
and anaphylaxis) pp. 1836-1842 

Mol. Biochem. Parasitol., Vol. 19, No. 3 

(1986) Robert W. Grady, et al 

(p-Alkyloxybenzhydroxamic acids, effective 
inhibitors of the trypanosome glycerol-3 
-phosphate oxidase) pp. 231-240 

Tetrahedron Lett., Vol.32, No. 10 (1991) 
Karen E. Rodriques, et al (A novel route 
cyclopropyl ketones, aldehydes, and 
acids)pp. 1275-1278 



1,2 



to 

carboxylic 



JP, A, 61-257951 (The Wellcome Foundation Ltd. 
November 15, 1986 (15. 11, 86), 



1,2 



1,2 



Further documents are listed in the continuation of Box C. 



| | See patent family annex. 

T later document published after the international filing date or priority 
date and not in conflict with the application but cited to understand 
the principle or theory underlying the invention 

~X~ document of particular relevance; the claimed invention cannot be 
considered novel or cannot be considered to involve an inventive 
step when the document is taken alone 

~Y" document of particular relevance; the claimed invention cannot be 
considered to involve an inventive step when the document is 
combined with one or more other such documents, such combination 
being obvious to a person skilled in the art 

"&** document member of the same patent family 



* Special categories of cited t 

**A M document defining the general state of the art which is not considered 
to be of particular relevance 

"E" earlier document but published on or after the international filing date 

"L" document which may throw doubts on priority daim(s) or which Is 

cited to establish the publication date of another citation or other 

special reason (as specified) 

~Q" document referring to an oral disclosure, use, exhibition or other 



T document published prior to the international filing date but later than 
the priority date claimed 



Date of the actual completion of the international search 
January 20, 1995 (20. 01. 95) 


Date of mailing of the international search report 

February 28, 1995 (28. 02. 95) 


Name and mailing address of the ISA/ 

Japanese Patent Office 
Facsimile No. 


Authorized officer 
Telephone No. 



Form PCT/ISA/210 (second sheet) (July 1992) 



BNSDOCID: <WO. 95132©4A1J_> 



INTERNATIONAL SEARCH REPORT 



International application No. 
PCT/JP94/01870 



C (Continuation). DOCUMENTS CONSIDERED TO BE RELEVANT 



Category* 



Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



pages 5 to 6, 9 to 13 &EP, A, 196184 
&US, A, 4738986 

JP, A, 61-289064 (USV Pharmaceutical Corp.), 
December 19, 1986 (19. 12. 86), 
pages 8 to 9, 13 to 15 SEP, A, 196674 
&US , A, 4792560 

JP, A, 60-260542 (E.R. Squibb & Sons, Inc.), 
December 23, 1985 (23. 12. 85), 
pages 5 to 7 &EP, A, 161939 
&US, A, 4607053 

JP, A, 57-145838 (Hodogaya Chemical Co., Ltd.), 
September 9, 1982 (09. 09. 82), 
Pages 1 to 3 (Family: none) 

US, A, 4711900 (E. R. Squibb & Sons, Inc.), 

December 8, 1987 (08. 12. 87), 

Columns 1 to 2, 19 to 24<.&US, A, 4782085 

WO, A, 90/01929 (The Wellcome Foundation 
Limited) , 

March 8, 1990 (08. 03. 90), 

pages 1 to 3, 10 to 14 (Family: none) 



1,2 



1,2 



1,2 



1,2 



Form PCT/ISA/210 (continuation of second sheet) (July 1992) 



BNSDOCID: <WO 9S13284A1 J_> 



m m n s n # 


mmtaasn- pct/jp 


9 4 /0 1 8 7 0 


A. fe«;i©ST*£IK>5HB (@Ifc1*tf#£ (IPC) ) 
Int. CZ? C07C 2 5 9/1 0 , 2 5 9/0 6 , 
-3 0 7/5 2 , A61K31/185 


C07D2 1 3/4 2 . 295/1 55 , 
,31/34 ,31/44,31/495 




«S£fT^cfi/M5«* (Hffi«R^a (IPC) ) 
Int.CZ 6 C07C25 9/00 , CO 7D 2 1 3/0 0 , 29 5/0 0 , 
A61K3 1/0 0 


3 0 7/0 0 , 




CAS ONLINE 


c. w^stis****** 








X 


J.Med Chem., j3 2#, 58^( 1 9 8 9 ), 
Fu Chin Huang.et al [Differential effects 
of a series of hydroxamic acid 
derivatives on 5— 1 1 p oxy ge n a s e and 
cydooxygenase from neutrophils and 
12- lipoxygenaae from platelets and 
their in vivo effects on infl a mm a t i o n 
and anaphylaxiaj ppi 1 8 3 6-1 8 4 2 


l 










BHUDHE*3ETLfcB 

2 0. 0 1. 9 5 


28.02.95 


B *m#ftfr (ISA/JP) 
Bff I 0 0 

JKS»WfflEa^MHTB 4 # 3 # 


in s « i © 

«B*^ 03-3581-1 101 Pit 


4H 


8 3 18 


ft 3 4 4 3 



««PCT/I SA/2 1 0 (#2^-*) < 1 9 9 2*7fl) 



BNSDOCID: <WO, 



9513264A1.I. > 



mmmwi pct/jp 



9 4 /0 1 8 7 0 



C («*) . M«f*i:Ha6**X*X«t 



Mo 1. B i ochem. Psrasi tol., S 1 9 j 
( 1986) Robert W. Grady, e t al Tp- 
Alkyloxybenihydroxamic acids, effective 
inhibitors of the trypanosome glyeerol-3 
— phosphate ozidasej pp. 2 3 1— 2 4 0 

Tetrahedron Lett., f?3 2 $1 0#(1991) 
Karen E. Rodriques, et al TA novel route 
to eyelopropyl ketones, aldehydes, and 
earboxylic aeidsj pp. I 2 7 5- 1 2 7 8 

JP, A, 6l-257951Cif «^J=-/t-*^ 77?>'7- , >b 
^ 9 *T* V ), 

15. 1U. 1 9 8 6 ( 1 5'. 11.86), 
S5-6M, 9 — 1 3I&E P, A, 19 6 18 4 
& US, A, 4 7 3 8 9 8 6 

- • S 

JP, A, 6 1-2 8 9 0 6 4 (^- — *-7s*f A — 7T-^»-f 
4 30/1' a -rt-: Iz-S' a y ) , 

1 9. 1 2R. 1 9 8 6 ( 1 9. 1 2. 8 6 ), 
S8-9I, 13-1 5I4EP, A, 1 9 6 6 7 4 
& US, A, 47 9 25 6 0 

JP, A, 60— 260542(-f— -• 7 — /•» • 7*9 4 ~f • T y V • 

2 3. 12fl. 1985(2 3. 1 2. 85 ), 
I5-7I4EP, A, 161939 

& US, A, 4607053 

JP, A, 5 7-1 4 5 8 3 8 ( #.±*Hfc^ X3H*5£^*fc ), 
9. 9J1. 1982(0 9. 0 9. 82 ), 

«i-3i( 7 T ? y-ytu) 

US, A, 4 7 1 1 9 0 0 ( E. R. Squibb & Sons, Inc.), 
8. 1 2E. 1987(0 8. 1 2. 87 ), 
SB 1-2*8, 19-2 4«&US, A, 4782085 

WO, A, 9 0/0 1 9 2 9 (The Wellcome Poundation 
Limited), 

8. 3^. 1 9 9 0 ( 0 8. 0 3. 90 ), 

Sl-31, i o-i 4S(7 T ^ y-ttU) 



1, 2 



1. 2 



L 2 



1* 2 



1. 2 



L 2 



1. 2 



HBtPCTVI SA/2 1 0 (H2^-y<0«§) (19 9 2*7 J!) 



8NSDOCID: <WO 9S13284M J_> 



